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Vehicle insurance occupies an important place in non-life insurance. In recent 
years，the total premium for vehicle insurance in china has always been 60% of that 
for non-life insurance, indicating a significant influence on the whole insurance 
market. One of the most important parts in vehicle insurance is ratemaking, that is 
why so many researchers focus on the topic of fitting the claim frequency for price 
making. 
Generalized linear model (GLM) has been widely applied in the vehicle 
insurance pricing, especially in modeling the claim frequency or amount. The claim 
frequency data, with a big probability, is likely to be over-dispersed and zero-inflated, 
that is, variance is greater than the average and too many zeros in the distribution. 
This phenomenon is partly due to the franchise clause, in which loss below a certain 
limit would get no compensation from the insurer. At the same time, the bonus-Manus 
system (BMS) or the no claims discount system (NCD) tend to encourage the insured 
not to report small losses. In order to describe the overdispersion and zero-inflation, 
models like negative binominal regression, zero-inflated regression, and hurdle 
regression were put forward.  The finite mixture of generalized linear model is an 
inclusive model developed in other fields. 
The aim of this essay was to introduce the finite mixture of generalized linear 
models (FMM), with application in fitting the claim frequency in vehicle insurance. 
The way of choosing the explanatory variables featured this essay. Due to the large 
numbers of variables, the paper selected some key variables by the principle of more 
contribution to the log-likelihood function. When applied into the finite mixture of 
generalized linear model, we got a much better result than other simply chosen 
variables in former researches. 
The paper was started by the basic knowledge of the vehicle insurance, and then 
describes the structure and characteristics of the finite mixture model in details. Then 
a case in real world was studied, the log-likelihood function accompanied by 















use to select variables for the model. The method was turned out to be excellent.  In 
the end, considering the non-independence within the response variables, the paper 
introduced the bivariate situation of the model, hoping that it will be used in claim 
frequency modeling in the future. 
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第一章 导论   
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费率的厘定开放为市场化。2006 年 7 月 1 日，国务院出台的《机动车交通事故
责任强制保险条例》正式施行；2013 年 3 月 1 日，国务院发布《国务院关于修
改〈机动车交通事故责任强制保险条例〉的决定》施行，机动车辆保险在产险市
场中的核心地位日渐凸显，成为财产保险的重要组成部分。 根据中国保险监督






























1.2 文献综述   
 1.2.1 国外研究文献综述 
国外机动车辆保险起步早，发展成熟，研究成果也极其丰富，参考价值大。 
广义线性模型,是由 Nelder 和 Wedderbum (1972)提出的，他们制定了统一
的处理正态数据的模型框架，包括线性回归 、方差分析、logistic 回归和对数
线性模型 。 Steven Haberman 和 Arthur E.Renshaw（1996）回顾了广义线性
模型在 20世纪 80 年代以来在精算问题中的应用，如死亡率、多状态模型、失效、
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